Mimicking Alpine thrusts by orogenic passive deformation of synsedimentary normal faults: a record of Jurassic extension of the European margin (Mont Fort nappe, Middle Penninic, Western Alps) by Pantet, A. et al.
Fig. 5: a) Idealized geometry of the contacts between the pre-rift and syn-rift geological formations, in a half-graben bounded by an active normal fault (Middle to Late 
Jurassic). b) Geometry after deformation by simple shear (normal limb of a proto-nappe). Deformation tends to erase angular unconformities between the stratiﬁcation 
planes end the paleofault, until it could look like an alpine thrust. Folds associated with these phases of deformation are not represented. c) Final geometry resulting from 
folding the situation of Fig. 5b). Geometrical relationships between the geological formations are similar to those of the cross-sections (Fig. 4). d) Reconstructed 
palaeogeographic section (Late Jurassic - Early Cretaceous) across the Helvetic-Briançonnais transect (modiﬁed from Mohn et al. 2012).
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Fig. 4: a) Cross section A-A' through "Le Col des Roux" area (see maps of Fig. 1 for localization). b) Cross section B-B' through "Col de Mourti"-"Les Rôs" area (see maps 
of Fig. 1 for localization). * / ** indicate the corresponding location on Fig. 4c). c) Panorama corresponding to B-B' cross-section. To simplify comparison with the 
cross-sections, the picture is ﬂipped horizontally. Picture taken from Mt Blava area.
Br: undiﬀerentiated breccias and limestones, Dol: Triassic dolomites, Qtzt: pure Triassic quartzite, Greppon Blanc: Greppon Blanc Fm., Métailler: Métailler Fm.
Dol
Greppon Blanc
Br
Br
Br
Dol
Qtzt
Qtzt
Métailler
*
**
c)
B B'
59
3’
31
0 
/ 1
01
’4
00
59
3’
31
0 
/ 1
01
’4
00
2900 m
2800 m
2700 m
2600 m
b)
2956 m
*
**
2900 m
2800 m
2700 m
2600 m
A A'
SENW
Praﬂeuri hut (projected)
2858 m
Metabasites, gneisses and micaschists. Métailler  Fm. [Ordovician]
Quartzschists, micaschists, meta-volcanites. Greppon Blanc  Fm. [Permian]
Pure quartzite. Bruneggjoch Formation, Sous-Rocher Member: [Early Triassic]
Dolomites [Lower to Middle Triassic]
Undiﬀerentiated breccias and imestones  [Jurassic]
Calcschists, detritic limestones, dark schists. Série Rousse Formation [Cretaceous]
59
5’
67
0 
/ 1
01
’8
75
59
4’
89
0 
/ 1
02
’6
55
a)
Fig. 3: a) Synthetical stratigraphic column of the Evolène series and the 
Mont Fort basement in the study area. As no determinable fossil was found in 
the Evolène series, a comparison with the very similar stratigraphic column of 
the Breccia nappe in the Prealps, which is constrained with fossils, is proposed. 
b) Synthetical stratigraphic column of the Breccia nappe (modiﬁed from 
Dall'Agnolo 1997 & 2000). c) Triassic Fm.: Comparison with the Briançonnais 
domain after Baud & Septfontaine 1980 and Sartori et al. 2006. d) Mont Fort 
basement geological Fm.: Greppon Blanc after Schaer 1960, Métailler Fm. after 
Sartori et al. 2006 (Ordovician age after Gauthiez 2011).
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Fig. 2: (1) Concordant contact with preservation of the basal levels of the 
Mesozoic sequence. (2) Discordant overturned contact between the Mesozoic 
polygenic breccia and the Mont Fort basement. (3)-(4) Idem. Breccia is very rich in 
Greppon Blanc clasts (reconstituted basement). (5)-(6) Breccia rich in Métailler clasts. 
Locations are very close from Métailler outcrops.
Mét: Métailler Fm., GB: Greppon Blanc Fm., Qtzt: pure Triassic quartzite, Dol: Triassic 
dolomites, Lm: light calcareous marble (Hettangian?), Br: polygenic breccias (origin 
of some clasts indicated). Outcrops are localized on Fig. 1 with numbers.
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Fig. 1: a) Geological map (bedrock) of the Mont Fort nappe and surrounding tectonic units, between Val de Bagnes and Val d'Hérens.        
Own data completed with a synthesis of existing maps: Allimann 1990, Baillifard 1998, Burri et al. 1999, Kramar 1997, Rey 1992, Swisstopo 
(Geocover). b) Geological map of of the Col des Roux area in Val des Dix (from own data and Rey 1992).
Black numbers (1), (2),... refer to the locations of the outcrops of Fig.2.
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Conclusion
The Evolène series is the sedimentary cover of the Mont Fort nappe. During Jurassic times it has been strongly aﬀected 
by synsedimentary normal faulting, generating stratigraphic gaps, discordances and anomalous contacts. These 
structures provide a spectacular record of  the extension of the European margin during the opening of the Alpine 
Tethys. Then Alpine compression passively deformed these faults in such a way that they mimic Alpine thrusts.
Observations and discussion
Our observations rather conﬁrm the original interpretation of Escher (1988) and suggest that the 
Evolène series is indeed the autochthonous cover of the Mont Fort basement:
• at many places the contact is concordant and shows a good preservation of the basal levels of the 
Mesozoic sequence, without any hint of tectonic disturbance or anomalous rock deformation;
• the discordances observed at other places, which can put the Jurassic breccia in contact with all 
older formations, can be conveniently explained by sedimentation on normal fault scarps and 
synsedimentary normal faulting; 
• the lithology of the clasts of the coarse debris ﬂows (indicating a short transport) is strongly 
correlated with the nature of the adjacent basement;
• the sedimentary characteristics of the Evolène series, typicall of the Prepiemontese domain,  are 
diﬀerent from those of the Cime Bianche unit, much poorer in breccias and whose relatively thick 
Triassic formations show a Briançonnais aﬃnity.
Introduction
The Mont Fort nappe is the upper and independant tectonic subdivision of the former Grand 
St-Bernard nappe (Escher 1988, Escher et al. 1997, Gouﬀon 1993). It consists of a Paleozoic 
basement overlain by a discontinuous Mesozoic sedimentary cover, called the Evolène series by 
Escher (1988).
It consists of very thin, discontinuous Triassic quartzites and dolomites, a thin limestone layer, and 
for the greater part of breccias of variable thickness. This sequence presents remarkable 
similarities with the stratigraphic column of the Breccia nappe in the Prealps, which typically 
belongs to the Prepiemontese paleogeographic domain (Lemoine 1961, Escher 1988).
Several authors proposed a diﬀerent tectonic model where the Evolène series would be 
allochthonous and thrusted over the Mont Fort basement (e.g. Sartori & Marthaler 1994, 
Marthaler et al. 2008). The main argument would be that this contact surface often cuts with an 
angular discordance the stratigraphy of the Evolène series. The analogies with the Cime Bianche 
unit, a slice of Late Paleozoic to Mesozoic sediments separating the ophiolitic Zermatt-Saas and 
Tsaté nappes in Valtournenche (Vannay & Allemann 1990, Steck et al. 2015), led to associate the 
Evolène series to the Cimes Blanches nappe. This proposition has been widely accepted (e.g. 
Tectonic map of Switzerland 2005).
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